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IN THE CLAIMS 



Please substitute the following listing of claims for the previous listing of 



claims. 



1 . (Currently amended) An effluent gas treatment apparatus 

comprising: 

a catalytic reactor having an effluent gas inlet and an effluent gas 

outle t, the catalytic reactor comprising (\) an inner wall abo ut an internal chamber, and 
(ii) an outer wall radially external to the inner wa ll and defining an outer reactor region 
therebetween, wherein the inner and ou ter walls at least partially.define a convoluted, 
effluent uas flow oath through the outer react or roaion and internal chamber; and 

a heater adapted to heat an effluent gas in the catalytic reactor, 
whereby effluent gas introduced through the effluent gas inlet is treated while 
flowing through the catalytic reactor to the effluent gas outlet. 

2. (Original) An apparatus according to claim 1 wherein the heater is 
in the catalytic reactor. 

3. (Original) An apparatus according to claim 1 wherein the heater is 
within an effluent gab flow path in the catalytic reactor 

4. (Original) An apparatus according to claim 1 wherein the heater is 
adapted to heat the effluent gas to a temperature of at least about 700°C. 

5. (Original) An apparatus according to claim 1 wherein the catalytic 
reactor comprises an internal wall adapted to change the direction of the effluent gas 
flow path in the reactor. 
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6. (Original) An apparatus according to claim 1 further comprising a 
scrubber capable of scrubbing the effluent gas, the scrubber comprising internal 
surfaces having a pH of at least about 8. 

7. (Currently amended) A substrate processing apparatus comprising: 
{i} a process chamber to process a substrate in an energized 

gas, the chamber comprising! 

(a) a substrate support; [[,]] 

(bjt a gas supply to introduce a gas into the chamber: [[,]] 
(c) a gas energizer to energize the gas to process the a 
substrate or dean the chamber and thereby generate an effluent gas; [[,1] and 

(<j) an exhaust system to exhaust the effluent gas from 

the chamber; and 

(ii) a gas treatment apparatus to reduce a hazardous gas 

content of effluent gas exhausted from the chamber, th e gas treatment apparatus 
comprising: 

(a) a conduit to receive the effluent gas from the exhaust 

system; 

(b) a catalytic reactor having an effluent gas inlet to 
receive the effluent gas from the conduit and an effluent gas outlet; and 

(c) a heater adapted to heat effluent gas in the catalytic 
reactor, whereby the effluent gas introduced through the effluent gas inlet is treated 
while flowing through the catalytic reactor to the effluent gas outlet. 

8. (Original) An apparatus according to claim 7 wherein the heater is 
in the catalytic reactor. 

9. (Original) An apparatus according to claim 7 wherein the heater is 
within an effluent gas flow path in the catalytic reactor. 
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10. (Original) An apparatus according to claim 7 wherein the catalytic 
reactor comprises an internal wall adapted to change the direction of the effluent gas 
flow path in the reactor. 

11. (Original) An apparatus according to claim 10 comprising a plurality 
of internal walls. 

12. (Original) An apparatus according to claim 7 further comprising a 
scrubber capable of scrubbing the effluent gas, the scrubber comprising internal 
surfaces having a pH of at least about 8. 

13. (Withdrawn) An effluent gas treatment method comprising: 

(a) flowing an effluent gas over a catalyst; and 

(b) during (a), heating the effluent gas. 

14. (Withdrawn) A method according to claim 1 3 wherein (b) comprises 
heating the effluent gas to a temperature of at least about 700°C. 

15. (Withdrawn) A method according to claim 13 comprising directing 
the effluent gas to flow along a convoluted gas flow path while the effluent gas is being 
heated. 

16. (Withdrawn) A method according to claim 13 further comprising 
introducing an additive in the effluent gas and wherein (a) comprises catalyzing a 

reaction in the effluent gas. 
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17. (Withdrawn) A method of processing a substrate comprising: 

(a) placing a substrate in a process zone; 

(b) providing an energized gas in a process zone to process the 
substrate and thereby forming an effluent gas; 

(c) flowing the effluent gas over a catalyst; and 

(d) during (c), heating the effluent gas. 

18. (Withdrawn) A method according to claim 17 wherein (d) comprises 
heating the effluent gas to at least about 700 °C. 

19. (Withdrawn) A method according to claim 17 comprising flowing the 
effluent gas along a convoluted gas flow path while the effluent gas is being heated. 

20. (Withdrawn) A method according to claim 17 further comprising 

introducing an additive in the effluent gas and wherein (c) comprises catalyzing a 
reaction in the effluent gas. 



21. (Currently amended) An effluent gas treatment apparatus 

comprising: 

a scrubber capable of treating on effluent gas, the scrubber 
comprising a surface having a pH of at least about 8; 

a heater adapted to heat the effluent gas; and 

a catalytic reactor having an effluent gas inlet and an effluent gas 
outlet, the catalytic reactor comprising (ft an inner wall about an internal chamber, and 
fin an outer wall radially external to the inner wall and defin ing an outer reactor region 
therebetween, wherein the inner and outer walls at lea st partially define a convoluted 
effluent gas flow path through the outer reactor region an d internal chamber, 

whereby effluent gas introduced through the effluent gas inlet is 
treated while flowing through the catalytic reactor to the effluent gas outlet 
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22. (Original) An apparatus according to claim 21 wherein the surface 
is on one or more beads. 

23. (Original) An apparatus according to claim 22 wherein the one or 
more beads comprise at least about a 3% moisture content. 

24. (Original) An apparatus according to claim 21 further comprising an 
additive gas source. 

25. (Withdrawn) A substrate processing method comprising: 

(a) placing a substrate in a process zone; 

(b) providing an energized gas in a process zone to process the 

substrate and thereby forming an effluent gas; 

(c) passing the effluent gas over a surface having a pH of at 

least about 3; 

(d) flowing the effluent over a catalyst; and 

(e) during (d) ( heating the effluent gas. 

26. (Withdrawn) A method according to claim 25 wherein the surface is 
on one or more beads. 

27. (Withdrawn) An method according to claim 26 wherein the beads 
comprise a moisture content of at least about 3%. 

28. (Withdrawn) A method according to claim 25 further comprising 
introducing an additive into the effluent gas. 
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29. (Currently amended) A substrate processing apparatus comprising; 

{i) a process chamber to process a substrate in an energized 

gas, the chamber comprising; 

(a) a substrate support; [[,]] 

(b) a gas supply to introduce a gas into the chamber; [[>]] 

(c) a gas energizer to energize the gas to process a toe 
substrate or clean the chamber and thereby generate an effluent gas; [[,]] and 

(d} an exhaust system to exhaust the effluent gas from 

the chamber; and 

(in a gas treatment apparatus to reduce a haz ardous gas 
content of effluent gas exhausted from the cha m ber, the gas treatment apparatus 
comprising: 

(a ) a conduit to receive the effluent aas from the exhaust 

system; 

(b) a catalytic reactor having an effluent gas inlet to 
receive the effluent gas from the conduit and an effluent gas outlet, the catalytic reactor 

comprising ffl an Inner cylindrical wall about an interna l catalytic chamber, and (ii) an 
outer cylindrical wall that is radially external to the i nner wall and defines an outer 
reactor region therebetween, wherein the inner and outer w alls at least partially define a 
convoluted effluent gas flow oath through the o uter reactor region and internal chamber; 

(c) a heater adapted to heat the effluent gas in the 
internal catalytic chamber and the outer reaction region cata l ytic reactor ; and 

frj) a controller adapted to control the heater to heat the 
effluent gas in the catalytic reactor to a pre-selected temperature, whereby effluent gas 
introduced through the effluent gas inlet is heated while flowing through the catalytic 
reactor to the effluent gas outlet. 

30, (Original) An apparatus according to claim 29 wherein the heater is 
in the catalytic reactor. 
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31 . (Original) An apparatus according to claim 29 wherein the controller 
is adapted to control the heater to heat the effluent gas to at least about 700°C. 

32. (Original) An apparatus according to claim 29 wherein the controller 
is further adapted to introduce an additive gas into the effluent gas. 

33. (New) An apparatus according to claim 1 wherein the heater is 
adapted to heat the effluent gas in both the outer reactor region and internal chamber. 

34. (New) An apparatus according to claim 1 wherein the inner and 
outer walls comprise cylindrical walls about a central axis. 

35. (New) An apparatus according to claim 1 wherein the catalytic 
reactor comprises catalytic surfaces therein that catalyze a reaction to reduce a 
hazardous gas cunlent in the effluent gas. 
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